(19)1ft#*Pfl*JFJf=&tt«ia 



(43) SI^^MH 
2005 ^9 15 H (15.09.2005) 





PCX 



(10) mm^Arnm^- 

WO 2005/085465 Al 



(51) SlP&!f#it5i^!®^: C12P 23/00 //A23D 9/007, 

A23L 1/30, C12P 23/00, C12R 1:89) 



(21) S^ttiSiS^: 



(22) Hl^aSlB: 



(25) mmmmcomm 



(26) mf^.<ikm(Dmmi 



PCT/JP2005/003465 



2005 ^3 ^2 B (02.03.2005) 



B 



Bp 



B 



HP 



(30) ffi*«f^— 

4#)M2004-060736 2004 ^3 ^4 B (04.03.2004) JP 

(71) mmx(^m^i^<±x(Dm^m\z'oi^x)i 

h U — **iC#a (SUNTORY LIMITED) [JP/JP]; t 

5308203 :*BEJS:*:BEmdbESaxR2Ta i #4 o-^ 

Osaka (JP). 

(72) S§i«%;fccfctf 

(75) S§M*/tB)SA(*HfcoixT<7)J^;: S:iUil-(Hi- 

GASfflYAMA, Kenichl) [JP/JP]; =r 6580073 
pm^it^Ml^l*2-2 6-1-2 2 5 Hyogo (JP). fifi 
S (KAKIZONO, Toshihide) [JP/JP]; =r 7390023 j£ 
S!i:^lSftrfiffi^fflrTH7k3 5 4-1 5 1 Hiroshima 
(JP). 



(74) ftSA: *t* — * . ^(SIIAIVIOTO, Ichio et aL); =r 

1000004 m»:l»^«BaE:*^fflT=T a 2S1 -^if^ 

^fflnf;U2 O 6 IE ^T-9-/\^)£»*#lt»l§FJf Tokyo 
(JP). 

(81) i^^mm^cDtjii^fSi^js ±x<Dmm<omif^^mt)< 

pTt^): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FX, GB, GD, GE, GH, GM, HR, HU, 

ID, XL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
IsTL, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SO, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ^t^ll(^^a)^^l^Ey . ±x<Dmm<Djiim^m 

RTffi): ARIPO (BW, GH, GM, KE, LS, IVIW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), IL — ^ ->T (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ (AT, BE, 

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



(54) Title: PROCESS FOR PRODUCING ASTAXANTHIN-CONTAIlSnnsrG LIPID 
~ (54) SgBJ(7)€f*: TX^^++^>^>#WfliM<Z)Si£?j5± 

(57) Abstract: It is intended to improve a method of culturing green alga Haematococcus pluvialis to thereby attain striking ac- 

1^ celeration of nursing cell proliferation and astaxanthin biosynthesis over the prior art and thus to provide a process for efficiently 
producing astaxanthin from the culture. There is provided a process comprising culturing green alga Haematococcus pluvialis in a 
culture medium wherein use is made of an organic nitrogen source of ^ 65%, preferably ^43%, still preferably ^35% AN/TN ratio 
to thereby obtain an alga having astaxanthin-containing lipid accumulated therein. If necessary, the astaxanthin-containing lipid is 
extracted from the alga, and if desired, the extract is further purified. 

^(57)^mi *s§B^fi. mm^^ h^yij::^ ' zt)\^^T'j:^o^myj}i^^m-i'^ztiz^^x. mmms^m^is 

OJN\ti)^65%]clT. »*L<f*43%, J: y L < fi35%islT(7)*^M^ag^JStfl*ICffllvTJg« Ls TX$i+-9" 
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m m m 



[0001] Ji. MM^'^h=^ry:^:^ • :7VHf TU;^ ( Haematococcus Dluvialis) ^i^^b. 



^^UPct\^XMm^^X\^^ {^^Ji^^m 71(4):233-237 (1993)) -^(D^t 

3163127-^)o ^fc. '^Jft:^p"p(D^W^b-C^)|^(^||ffljt:$tl/'CV^^(Food Style 21, 
5(12):25-35 (2001)) » 

[0003] ^^^-^h=i2/;^;^-7Vvt^Ty;^f*)lHiartii#i(DT;^i57^f->^^>'^#^i-^^ 

tf)^h. -^(Di$#^;lJ;§T^^^i^:^^^^0yOS^ffl^l:$tbTV^§ (NatuRose 
Technical Bulletin #78, Cyanotech Corporation (2000); Food Style 21, 5(12):25-35 

(2001)) o ^'^V^-y^:^-':f/v\fT]):^(D'7^y^^^;v\z.\-i., ^^M^ii-y:^^^}^^^ 

-r^^Lttim'^X^^o ^*lffll^ (vegetative celD^fi. 2^(Dl!^^^-r^#PM<Die 

10pg/ceU@S^'i£V ^ (J. Ferment. Technol. 74(l):17-20 (1992)) o ^tl\^1^\^X. v^;^ 
h(cyst, SiJ^aplanospore, akinete) W.WM^X'hXf. if^^^^K(Drt'fl.lJ^3:^J!V^ 

^m.i)^'^<. |^^fc§V^^i^|i'fe(D'fe|^^#b*^S->^^ (brown-red immature 
cYs\.)tm^fhX\^^o ^J^W^i^:^V(DT:^^^^^^^>^mtZO pg/cell@it( 
Biotechnol. Lett. 19(6):507-509 (1997)) -Cfe-So ^^^W^M^\^^X.^:Lt\Z.X.-o 
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t^it\^. ^<DX^fj:-y;^hli0Mi^^h(red mature cyst) tmttlXV^^o T^:^^^-^ 
>'^^-^*C»t^V^v';^h^L-C(*613pg/ceU(Biotechnol. Lett. 16(2): 133-138 (1994)) 

[0004] ^^V^v^:^'Z^;v\fr^)^(D^Wi^^^T:^^^^i^^i^^M^^(0^m^. 

Food style 21, 5(12):25-35 (2001)) » — ^(^^^IMt*3fe'n'^tiIJ:«9^^/V^'— ^# 

fcise)-efe^ (^i^x#^te, 7i(4):233-237 (i993))o ^tihxm^^Mmi.tcmpjfm 

ti.Tv>;5o ^mM^m^mi^^ a 6^^^^^..— 7^9— yr^^— (j. Appi. 

Phycol. 5:593-604 il993))^^T])^h^^DT^^—(i. Ferment. Bioeng. 
82:113-118 (1996))/^^^^fflV^fcj##^S^^$tl.-CV^:5o b;5^b/ce;55^>, ^tl^bcDfi^ 

Ferment. Bioeng. 74:17-20 (1992)) „ ^hlC^ ^M(DMMS.^mib^:^W:'^( 
Biotechnol. Lett. 19(6):507-509 (1997)) . M^t^t^CO^!^!,CX<)XB^^Wl^ir^ 
:ztKX^X (;^m® ACO#iB2002-294420) , Bt0fi##t-*3V ^Xhi^y^h^M^X^ 
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!ife(Appl. Microbiol. BiotechnoL, 53:530-535 (2000)) •^M^CAppl. Microbiol. 
Biotechnol., 55:537-540 (.2001))mnM'MmMt^tlX^fCo ^thicMVX. 



#f^:SCi^l : #1^^3163127^ 
#fF^fi^2 : #02002-294420 
##W^fi^l:^i^X'^^|fe 71(4):233-237 (1993) 
##fFJCi^2 : Food Style 21, 5(12):25-35 (2001) 

#^#f^ JCS^3 : NatuRose Technical Bulletin #78, Cyanotech Corporation (2000) 
##fFJCi^4:J. Ferment. Technol. 74(l):17-20 (1992) 
##f^:5:ife5 : Biotechnol. Lett. 19(6):507-509 (1997) 
##fFJCi^6 : Biotechnol. Lett. 16(2):133-138 (1994) 
##f^:5:i^7:J. Ferment. Bioeng. 74:17-20 (1992) 
##f[^JCfi^8:J. Appl. Phycol. 5:593-604 (1993) 
##I^JCfi^9:J. Ferment. Bioeng. 82:113-118 (1996) 

■ha 
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[0008] ^mm it^tc. M^mM(i^mmimmir^mmmm<D^m^mi'f . mm^-^h^i 
[0009] ^^m^^Tmiihf\.x\^fcmmMmw.\zm n ^(D^m\^^^^ 

[0010] ^^^^(D:)3m\^. i^^^'^h=iiy;^;^-7'/Vtf ry;^^. AN/TNJ;b;5565%^T^ U 

mWr^'^V^vti:^'Z^;v\fr^):Mz.X,<iX^^)^^fVbr:^^^-^^^^ 

^^J!IJte^>'3i:^7^/V;^5#ife>tl.§(j. Ferment. Bioeng. 71:335-339 (1991); 
Phytochemistry 20:2561-2564 (1981)) „ ;^^KtC^3V^T. T 
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MM'^^h^. '^!Jx.^^^ Haematococcus pulvialis ASTB BS2, CALU 9, CALU 333, 
CAUP G1002, CCAO, IBASU 38, IPPAS H-23, MUR 01, 02, 62, 63, 64, 65, 66, 
67, 68, 69, 71, 72, 75, 76, 77, NIES 144, NIVA CHL9, SMBA ;eiS$)<5("World 
Catalogue of Algae" p. 132-133, Japan Scientific Societies Press (1989))o 
Haematococcus lacustris(DctiiC}:i-^-^h=35/;^;>?>« TiJ;^^!^— O^jCD^jfelQ^ 
COi:^fj:m—CO-h(Dt'LXATCC 30402, SAG 34-la, lb, Ic, Id, le. If, Ih, Ik, 11, 
Im, In, UTEX 16;iS^;5("World Catalogue of Algae"^ p. 132-133, Japan Scientific 
Societies Press (1989))o 
[001 1] mM^-^h^iy:^:^ • ://Vtf Ti;><.<D^#^JJS(vegetative cell)}*, M^. 2^cD|i!^ 

W^>^C*i--^^U#^v/;^h (cyst, aplanospore, akinete) ^ff^^L. 

(J. Ferment. Bioeng. 84(l):94-97 (1997)) „ ^C0j;5t^. ^S^-^h=iiy;^;?^-y/^tf T 

mm 

[0012] ^mm--^^^Mi^BM4mMm^\^mmmi^0m) . #^ 

f^3tife4— 9, Appl. Microbiol. Biotechnol., 53:530-535 (2000), *5j;U^^Appl. 
Microbiol. Biotechnol., 55:537-540 (2001)tCfa^$tl/TV^5J#ii&^(Z), 

mKm\^hti^mm^^hM'^mm^xx\ \ 
[0013] ^mmmm : :^mn icxm^. m^mm\^mij\\i-^mm^mmtvx . mmmi^ 
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[0014] mmcm^\i'r:^^m'^mM(Dmm^. m-^\^<mAg/L}^±tir^o 

[0016] ^m^^U(DAi^/T^itmb%^-r ^ ^^b<fi43%J^T. $bti0*b<{i35%^ 

T'efe^^^(D#^^^i, r^/W^m (an) f*^^>-;^9-r^&-c\ it^^ (tn) i-t^— 

[0018] mM^-^h=^^y^:^'y'^^}fT]):^i^^ ^^mm^ir^^thx^^o ^(Dm^n. 

:ff:^i^i^m\^n^mmm^mm^mtL-x^i^fj:m-^t^mm^m\^^^!i^^m*^h^ ( 

^i^X^^lfe, 71(4):233-237 (1993)) „ mmMtVX^ MK-I^. ^M^^h^hnX\^^ 
^m^. tVVlf^^. /V, TCAMj*^^^#^^^^(#PI¥1 1-56346) (DJS^ei^ 
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<i:bT{*. m^\t^ ^^^^'^^ a^h^/v^/^m. :7-^/vm. y^^^ 

-^V<it.WfM^^^-f'^(}. Ferment. Bioeng. 74(l):17-20 (1992))o 

[0019] ^mw-i-i. 0.01 g/L }^±<Dm'cmm^^mir^o 



^"^^m^^^xmWir^M^xm^^^htiXV^^o b/c;6SoT. m^^u<D 



[0021] hw.mmi^/^(DmAz. . T^^^-^>^:y^j^^i^m^-^^fMc^ iimm4:t> ( 

Fe")^^]^^mmmm'^. h o fi:}f^mi3\\L.xmitm:^h^^:^^-^K.^^tii^x^^i 

2 2 

^i^X^^lfe, 71(4):233-237 (1993)) „ 



[0022] mmm^i^ti^xii. mBfmmxmiL9kmmmxi^^^m9kmmm^-^^:^\ 



xm^ir^u^mi''^i.\ \ 

[0023] j##?aSt-ov^T{*. tffJ§#*3j;U?TfB;^J##i:t>t;i. ^^JMIg-efils— 25°C;iS 

}i30T:tu^-efc5o 
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[0026] :^mm<D:ijm~i. mMtf^mms.f^xm^ir^^tiz.X'ox. :$:mm^^^ ^xm^ ^ 

t)10mg/L, 0~^\^<WJ^:^i:<thl5mg/U XW~^\^<WJ^^J:<th20mg/U ^hKX'O 

<U{i^-t^<th70pg/mM. Mjm.<WJ^^f^<th80pg/mmxh^o ^(DX^{zmi& 
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^mM—'^-i^^^^U^ O.Olg/L. mt^^^i^^-^^yK^nm 0.02g/UC. CSLlg/LXf* 

^ffiv^§o ^mm<DmMt\^xi^^ mK.it^mmMt\^xi^mm^h])^j>^ 2.5g/u 

Mit-^^^^iy^M^^yK^uS^ o.2g/u ^^0— i^-b;i<fpi^ o.oig/L, Mit^y^-y^J-^ 
n^fpi^ o.02g/Li;i, csLi.Og/LXi'imUzkaMi.Og/L^MK.tcmM^. Mj^J^fi 

tvxit.mm~rhu^j>> 3.7 g/Lmmmfc'om&tvx)^m\^^^o :$^mmmM^. * 
:}jm^nti:^^tizx^x^ ^i^mmmxmmL-fcm^^±^<±m^m(Dr^^^'^> 
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mtT/v^^^j>^^ mt:fy/^^y^-^. r/v^v^-^hy^A, ^h^-^^/^^^M-e 

fi^^^^i^S^s^ ^^^L^^<i:t>J:v\ mmm^m.. ^zfu—Yy^. 

[0028] ^(Z) J;5 f-bTHIiDlbfc^^f* . ^<D« (-r/ce;b-^fi^#. ^mMK) . fe^v ^{«# 

^^ti:E(Dmmmm\z.i:^mm^ mm^m.^^^M^i:.^^\^. ■^tLn.m^\z.i::^m\^^ 

^^^^'^-aAy'eV^SO. Ferment. Bioeng. 71:335-339 (1991); Phytochemistry 
20:2561-2564 (1981)) „ 

[0030] ^(DX^K. ^mMDTi:7<^—(Dm^^9^m^^^(^mm^xox. M\H^mx(D 
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[0031] 



[0034] 



mm 




^^^-9'h=i:y;^;7!> • y/Vtf ry;^ (Haematococcus pluvialis)NIES-144^fflV^fCo m 



^^Pi^ 0.2 g/L, ^-bTKfOi^ 0.001 g/L, ^it^^Viy^J^r.y^'^nm 0.002 

g/L) tz:, 2 g/L4oj;tJ«5i^;^7y!>i^ 1 g/h^M^. ^H&M^mm^fdm. 

121°C. 2O^-e^0bfci:§li&^fflV^fCo ^g-it&100mL^200mL^H:^:7^;:^r2ii|^^L 
j4^100mL^200mL^H:^:77;^=iii|^^L. ^(DtuJ^^IS^lOroCv/v)^®!^. fiS 



M<^AN/TNlt(i. ^©3idr:;^67%, CSL{i33%, 



[0032] ^m^M\^fz.^ 

2%y.yx-hofz.o 

[0033] ?tejjsm^<^sy^t* . mmwkm.'MMWimmutM. v—^MM$\-%mkm\^xm 



^y^'7r^^<—'7^^v^--xm.^m^\^xmU\^.-^y:^'7r^^<—'7^;v^--}dm^ 

^3feS (^;S:480nm, 750nm)^S"J^b-C;(;t37"y^KI^S^^i?)/c("A Practical 
Handbook of Sea Water Analysis" p. 185-206, Fisheries Research Board of Canada 



(1968)) 



"f-^^Xh^^t^^M^^Xh^^tt^hQ. Ferment. Bioeng. 71(5):335-339 (1991)) 
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[0035] m^<^"^^. nhtifcTy^^^'^^^^mm^. 6.3 mg/L, 1-2) 

10.8 mg/L, 1-3) 25.9 mg/L, 1-4) 21.5 mg/L, 1-5) 26.7 mg/L, 1-6) 19.9 mg/L-Cfe 

[0036] CSL*Dj;t;?;»CS:i^^-^-x'h3iy;(;;^(Djt#i-'(£ffli~Sit#;^l*f*tt§*^bt^^ ^ 
[0037] [^1] 



a 1 



No. 




(mg/L) 


mmmm 

(X105 cells/mL) 


m 

(pg/cell) 


M) 


BM4 Jgit 
+^SX^X 2g/L 
+KNO3 Ig/L 


6.3 


2.0 


31.8 


1-2) 


BM4 igtiS 

+CSL0.1g/L 


10.8 


2.6 


41.5 


1-3) 


BM4 igifi 
+CSL l.Og/L 


25,9 


3,6 


71,9 


1-4) 


BM4 i^lft 

+±s.m o.ig/L 


21,5 


3,4 


63,2 


1-5) 


BM4 

l.Og/L 


26.7 


4.0 


66.8 


1-6) 


BM4 igJ:i!l 
+CSL0.1g/L 

O.lg/L 


19.9 


3,6 


55.3 



[0038] mi0!i2 ^mms^mmiiCRmirWxmmm}^(D^m 

WM^-^h^^^y^y^ • :7"/Vtf ry (Haematococcus pluvialis) NIES-144^ffi V ^fc 
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ai§±tel00mL^200mL^H:^:79^3ic|^^b^ ^COm^^m.^lWo(v/vMM\^. 

[0040] m^<7)W^. nhthf^^^mmmmm-i. mm^^:^mm^})^j^m^x4A6 x lo' 

cells/mL. CSLl^M^M-CT .07 X lO'cells/mL. J^MM'^M^i^Xl A5 X lo' 
cells/mL'Cfeo 
[0041] [^2] 



^2 



^ft^ No. 




mmmm 

( X 105 cells/mL) 


1-1) 


BM4 iS±l!l 
+PfItX^^X 2g/L 

+KNO3 Ig/L 


4.46 


1-2) 


BM4 :^it!l 
+CSL 1.0 g/L 


7.07 


1-3) 


BM4i^tt!j 

+:^h:;k^ i.og/L 


7.45 



CSL: :3 — >X■J■^■-yU:^ — 



[0042] ^ig^iis ^mmmmmi^R\^irmmmm)^(7)^m 

i^^^-^}>=ivy;^7>?> . :/7VtrTy (Haematococcus pluvialis) NIES-144^ffl V ^fCo 

[0043] mmmitmm^wxmmm^n^<^^fco *j:t*i:bT«. ^3t^^i-# 

aj^J^&100mL^200mL^H:^ ^'^^^^t 5fe<^tif j0#IR^lO%(v/v)g!®L. 

[0044] j#J^fitCffiV^fc^^^^M(^AT/TNitf*. mM^^^67%. hVy'h>40%. ^y'h 
^^38%, 7Ky^:/h>^42.6%-efco/Co 

[0045] mm(D'^^. nhnti9^mmmms.n. mm^^:^xmm:^\}^j>>mMX3A x lo' 

cells/mL. hy:/h^^;()nJ§M'e5.7 X lo'cells/mL. ^7°h>^^;(jnJ$i^fe-e7.4X lo' 
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cells/mL. 7K!;^7°h>'^;(JPJg^±l&-e4.4X lO'cells/mL-Cfco/c 
[0046] [^3] 



S3 







( X 106 ceUs/mD 


1-1) 


BM4JSHfe-*-Pfg:a:^X 2g/L 
+KNO3 Ig/L 


3.4 


1-2) 


BM4 Igitil 

+ hU>^h> 1.0 g/L 


5.7 


1-3) 


BM4 i0M 
+A:yh> i.Og/L 


7.4 


1-4) 


BM4 ig±4 

+3j^U-^:7'h> i.Og/L 


4.4 



[0047] mMm4 mpjfm^i^^if^. i^:^H^x^T:^^^-^>^>'^mi^R\^irm^m)^ 

MM^'^h=^ry:il^ • >^/VtfTy:^ (Haematococcus pluvialis) NIES-144^ffi V ^fCo 
[0048] mM^COi^nMia^s ^:^i^m(BMAmM-MB.'^hV^J>^ 2.4 g/L, :^^l:-^i^'^v/'^ 

i^7^;d<fpi^ 0.2 g/L, ^mf^—^-t7K^^ 0.001 g/L, MityfJ^^iy^J>>r.^^!ii^ 

0.002 g/L) 2 g/L*Dj;U^^5g^;&y'^7A 1 g/h^M^. v^&.S\zM%\^f^ 

i0J^&^>ffiV^fCo J#J^&100mL^200mLWH:^79><.=ijc|^ML, 4 0 r^O#gj#^^20 
"C-e^f^cCo/cio ^V^-e, ;2^i:t#^b-C{*, ^4(i^f ^ai$i^&100mL^200mL^H 

20007V^;^) -eSMJga^^^^bfCo J$*3 e @ ti@^^-^hy!>i>.3.7g/L(j:taift*^^ 

[0049] it^cD^^, mhtifcT :^^^-^:y^iym&\-i. ^^f4^-ei-i) 8.2 mg/L, 1-2) 

14.2 mg/L, 1-3) 32.0 mg/L, 1-4) 25.0 mg/L, 1-5) 32.0 mg/L, 1-6) 24.1 mg/L-efc 

[0050] csL*5ii;^^s:i3^^-^-^h=^5';^7;^(DJ:t#(^'(gffl1-^J:t#;^&f*t^^*^e>tL-cv ^ 
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[0051] m4] 







(mg/L) 


(X105 cells/mL) 


(pg/celD 


1-1) 


BM4 iglife 

+#Sx^;^ 2g/h 

+KNO3 Ig/L 


8.2 


2,2 


37.3 


1-2) 


BM4 JStifl 
+CSL0.1g/L 


14.2 


2.9 


49.0 


1-3) 


BM4 SJft 
+CSL l.Og/L 


32.0 


3.9 


82.1 


1-4) 


BM4 JgJ:ffi 
-^X^^ O.lg/L 


25.0 


3.6 


69.4 


1-5) 


BM4 ^Jtt 

l.Og/L 


34.1 


4,5 


75.8 


1-6) 


BM4 Sift 
+CSL0.1gyL 

O.lg/L 


25.5 


3.9 


65.4 



CSL : n 



^M^'^h=^iy:i>:y^ • ://Vtf TU;^ (Haematococcus pluvialis) NIES-144^ffi V ^fCo 

[0053] mmmitmm^wxmmm^nti<^fc^ ^-e. ^iga^bTf^. ^sic^-r^ 

®J$J^fel00mL^200mL^H:^ :7^>?.=i t^p^L. :$fe(Z)tiji0^IS^lO%(v/v)^Wb. 
?M16°C. mmm^^ (Mit 1500/V^^) -el^git^^S 0 Fs^tT/^ofCo 
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